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Remarks 



Status of the Claims 

Claims 1-20 are pending. 
Amendments to the Specification 

The specification is amended herein by submission of a Substitute Specification 
under 37 C.F.R, § 1 .121 (b)(3) to simplify the document for printing or copying. A 
marked-up copy of the specification pursuant to 37 C.F.R. § 1 .125(a) is enclosed. In 
summary, the Title and Field of the Invention section are amended, the Related 
Applications and Summary of the Invention sections are added as required by statute, 
and minor typographical and grammatical errors are conrected. An Abstract is also 
provided on a separate sheet. Support for the Substitute Specification is found 
throughout the originally-filed PCT specification. No new matter is added. 
Claim Amendments/Added Claims 

PCT Claims 1-15 are cancelled and replaced with new Claims 16-35 
(renumbered as Claims 1-20 in the Substitute Specification) to correct grammatical and 
syntactical errors and to place the claims in U.S. format. The subject matter and scope 
of Claims 1-20 corresponds generally to cancelled PCT Claims 1-15. Support for 
Claims 1-20 is found throughout the originally-filed PCT specification. No new matter is 
added. 



Entry of the amendments to tiie specification and claims prior to examination is 
respectfully requested. 



Conclusion 
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PATENT 

CASE NO.: C 2906 PCT/US 



Sensory Wax for Cosmetic and/or Pharmaceutical Formulations 

Field of the Invention 

This invention relates to wax-like esters of pentaerythritol or 
oligomers of pentaerythritol and to a process for their production. The 
invention also relates to compositions based on these esters and to their 
5 use as skin-care preparations. 

Prior Art 

Wax-based formulations have long been known to the expert and 
are used inter alia for cosmetic and pharmaceutical formulations, such as 

10 suppositories for example, various cosmetic compositions in stick form or in 
creams and lotions, for coating papers and textiles, etc. Numerous wax- 
like substances and mixtures of such substances are available to the 
expert for this purpose. These include, for example, glycerides and fatty 
alcohols which have a critical effect on the sensory profile of the final 

15 formulations. Thus, glycerides leave the skin with an often oily/greasy 
feeling. Fatty alcohols lead to the formation of white residues which users 
find to be a major disadvantage. Silicone oils are often added to 
counteract formation of the white residues. Silicone oils are also used to 
reduce the tackiness of the formulations and to improve their smooth, 

20 velvety feeling on the skin. Unfortunately, some silicone oils have 
toxicological and ecological disadvantages. Because of this, silicone oil 
substitutes have been sought for some time. 

The problem addressed by the present invention was to provide 
wax-like substances and compositions based on those substances which 

25 would affonj additional sensory advantages - usually achieved by silicone 
oils - over the waxes normally used. Such waxes would enable cosmetic 
preparations free from silicone oils to be fomiulated without losing the 



C 2906 PCT/US 2 PCT/EP2005/003234 

typical sensory profile unique to silicone oils. 

It has now surprisingly been found that these properties can be 
achieved by special waxes based on pentaerythritol or oligomers thereof 
which are produced from vegetable rather than animal raw material 
5 sources. 

Pentaerythritol esters have long been on the market and are used 
inter alia as emulsifiers in the food industry. These esters emanate from 
animal raw material sources. The product marketed by Cognis 
Deutschland GmbH & Co. KG under the name of Loxiol® P 728 is 

10 mentioned purely by way of example in this regard. It contains ca. 2% by 
weight C17 fatty acids and has a Cie/Cie distribution of ca, 30:70 and thus 
corresponds to other commercially available products. Unfortunately, wax 
esters such as these are not entirely satisfactory in regard to stability, 
viscosity, macroscopic/microscopic appearance or in regard to the sensory 

1 5 profile of the cosmetic compositions produced with them. 

Description off the Invention 

Accordingly, the present invention relates to esters of C6.22 fatty 
acids of pentaerythritol and/or dipentaerythritol, trfpentaerythritol which 

20 contain less than 0.3% by weight C17 fatty acid acyl groups and have a 
melting point of at least 30X. It has surprisingly been found that these 
esters have a very good sensory property profile in cosmetic compositions. 

The esters may contain a single type of fatty acid acyl groups or a 
mixture of various fatty acid acyl groups; the fatty acids may be branched 

25 or unbranched and/or saturated or unsaturated. Fatty acids with a large 
content of saturated unbranched fatty acids, particularly those emanating 
from vegetable raw material sources, are preferably used for the 
esterification. According to the invention. C14.24 fatty acids and particularly 
C14-20 fatty acids are preferred. A preferred embodiment of the invention 

30 are esters of pentaerythritol with a percentage content of (a) 5 to 35% by 



C 2906 PCT/US 3 PCT/EP2005/003234 

weight monoesters. (b) 20 to 50% by weight diesters and (c) 25 to 50% by 
weight triesters and optionally tetraesters, A content of (a) 10 to 25% by 
weight monoesters, (b) 25 to 40% by weight diesters and (c) 30 to 45% by 
weight triesters and optionally tetraesters is preferred while a content of (a) 
5 12 to 19% by weight monoesters. (b) 25 to 35% by weight diesters, (c) 30 
to 40% by weight triesters and (d) 6 to 11% by weight tetraesters is most 
particularly preferred. 

Another preferred embodiment of the esters is characterized in that 
a fatty acid mixture containing 40 to 50% by weight Ci© fatty acid and 45 to 

10 55% by weight Ci8 fatty acid is used for the esterification. The rest of the 
fatty acid mixture is made up of relatively short-chain {<Ci4) and relatively 
long-chain (>Ci8) fatty acids. Esters of pentaerythritol and dipentaerythritol 
with a ratio by weight of Cie/Cis fatty acids of ca. 0.7 to 0.9 are superior in 
temns of sensory properties. According to the invention, a particularly 

15 suitable ester is an ester of pentaerythritol which is obtained by reaction of 
pentaerythritol with a fatty acid mixture containing 42 to 48% by weight Ci6 
fatty acid and 50 to 56% by weight Cia fatty acid (rest ^Cm fatty adds and 
> Ci8 fatty acids) and which has the following ester distribution: 12 to 19% 
by weight monoester, (b) 25 to 35% by weight diester. (c) 30 to 40% by 

20 weight triester and (d) 6 to11% by weight tetraester Normally, 1.8 to 2.2 
mol and, preferably, 1.9 to 2.1 mol of the fatty acid mixture per mol 
pentaerythritol is used for the esterification. 

The present invention also relates to a process for the production of 
C16/C18 fatty acid pentaerythritol esters In which 1.8 to 2.2 mot and, 

25 preferably, 1.9 to 2.1 mol per mol pentaerythritol of a fatty acid mixture 
containing 40 to 50% by weight Cie fatty acid and 45 to 55% by weight Cia 
fatty acid or a raw materia! mixture with a corresponding fatty acid 
distribution is used and (a) the esterification is candied out at temperatures 
of 1 SO^'C to 250X in an inert gas atmosphere in the absence of solvent, (b) 

30 the water formed is distilled off, (c) the reaction mixture obtained is stirred 
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m vacuo until it has an acid value of <1 and an OH value of 145 to 158, (d) 
unreacted pentaerythritol is filtered off and (e) an aftertreatment with 
hydrogen peroxide Is optionally carried out. Methods for monitoring and 
adjusting acid value and OH value are well-known to the expert, so that 
5 there is no need to discuss them in detail here. 

The present invention also relates to the use of the esters according 
to the invention as consistency factors. 

Commercial Applications 

10 Cosmetic and pharmaceutical compositions containing the esters 

according to the invention as constituents are superior to similar known 
compositions in regard to stability, viscosity, macroscopic/microscopic 
appearance and/or in regard to sensory profile. They are easy to apply 
and spread, are readily absorbed by the skin and leave it feeling smooth 

1 5 and velvety rather than an oily, sticky or greasy. 

Accordingly, the present Invention also relates to cosmetic and/or 
pharmaceutical compositions containing the esters according to the 
invention, preferably in a quantity of 0.1 to 20% by weight, based on the 
composition as a whole. According to the invention, particularly suitable 

20 compositions contain esters of pentaerythritol which are obtained by 
reaction of pentaerythritol with a fatty add mixture containing 42 to 48% by 
weight Ci6 fatty acid and 50 to 56% by weight ds fatty acid (rest <Ci4 fatty 
adds and > fatty acids) and which have the following ester distribution: 
12 to 19% by weight monoesters, (b) 25 to 35% by weight diesters, (c) 30 

25 to 40% by weight triesters and (d) 6 to11% by weight tetraesters. These 
compositions have a particulaily good property profile in regard to stability, 
viscosity, macroscopic/microscopic appearance and in regard to sensory 
profile. A preferred embodiment of the composition according to the 
invention is free from silicone oils. The present invention also relates to Uie 

30 use of the composition according to the invention for body care. 
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Other Wax Components 

Another preferred embodiment of the invention contains at least one 
other wax component. Waxes are normally understood to be any natural or 
5 synthetic substances and mixtures having the following properties: they 
have a solid to brittle hard consistency, are coarsely to finely crystalline, 
transparent to opaque and melt above SO^'C without decomposing. Even 
slightly above their melting point, they are low in viscosity and non-stringing 
and are very temperature-dependent in their consistency and solubility. A 

10 wax component or a mixture of wax components which mett(s) at 30X or 
higher may be used in accordance with the invention. They are present in 
the compositions according to the invention in a total quantity of 0.1 to 15% 
by weight. In a preferred embodiment of the invention, the content of 
additional wax component(s) is from 0,1 to 10% by weight, preferably from 

15 0.5 to 5% by weight and more particularly from 1 to 5% by weight, based 
on the composition as a whole. 

According to the invention, fats and fat-like substances with a wax- 
like consistency may also be used as waxes, providing they have Hie 
required melting point. These include inter alia fats (triglycerides), mono- 

20 and diglycerides, natural and synthetic waxes, fatty and wax alcohols, fatty 
adds, esters of fatty alcohols and fatty adds and also fatty acid amides or 
mixtures of these substances. 

Fats in the context of the Invention are understood to be 
triacylglycerols, i.e. the triple esters of fatty adds with glycerol. They 

25 preferably contain saturated, unbranched and unsubstituted fatty add 
components. They may also be mixed esters, i.e. triple esters of glycerol 
with various fatty adds. So-called hardened fats and oils obtained by 
partial hydrogenation may be used in accordance with the invention and 
are particulariy suitable as consistency factors. Vegetable hardened fats 

30 and oils, for example hardened castor oil, peanut oil, soybean oil, colza oil. 
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rapeseed oil, cottonseed oil, soybean oil, sunflower oil, palm oil, palm 
kernel oil, linseed oil, almond oil, com oil, olive oil, sesame oil, cocoa butter 
and coconut fat, are preferred. 

Suitable fats are inter alia the triple esters of glycerol with Ci2^o fatty 
5 acids and in particular C12.36 fatty acids. These include hydrogenated 
castor oil, a triple ester of glycerol and a hydroxystearic acid which is 
marketed, for example, under the name of Cutina® HR. Gycerol 
tristearate, glycerol tribehenate (for example Syncrowax® HRC), glycerol 
tripalmitate or the triglyceride mixtures known under the name of 

10 Syncrowax® HGLC, are also suitable providing the melting point of the wax 
component or the mixture as a whole is SO'^C or higher 

According to the invention, other suitable wax components are 
mono- and diglycerides and mixtures of these partial glycerides. 
Glyceride mixtures suitable for use in accordance with the invention include 

15 the products Novata® AB and Novate® B (mixture of Cimb mono-, df- and 
triglycerides) and Cutina® MD or Cutina® GMS (glyceryl stearate) 
marketed by Cognis Deutschland GmbH & Co. KG. According to the 
invention, C12-24 partial glycerides are particulariy suitable are the other 
wax component. 

20 Mixed esters and mixtures of mono-, di- and triglycerides are 

particularly suitable for the purposes of the invention because they have a 
relatively low tendency towards crystallization and thus improve the 
performance of the composition according to the invention. In addition, 
they show considerably better compatibility with oils of widely varying 

25 polarity. 

Fatty alcohols suitable for use in accordance with the invention 
Include C12-50 fatty alcohols. According to the invention, C12-24 fatty 
alcohols are particularly suitable as the other wax component and may 
even be used in combination with the C12-24 partial glycerides. The fatty 
30 alcohols may be obtained from natural fats, oils and waxes such as, for 
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example, myristyl alcohol, 1-pentadecanol cetyl alcohol, 1-heptadecanol, 
stearyl alcohol, 1-nonadecanol, arachldyl alcohol, 1-heneicosanol, behenyl 
alcohol, brassidyl alcohol, lignoceryl alcohol, ceryl alcohol or myricyl 
alcohol According to the Invention, saturated, unbranched fatty alcohols 
5 are preferred. However, unsaturated, branched or unbranched fatty 
alcohols may also be used as wax component for the purposes of the 
invention providing they have the required melting point. Other suitable 
fatty alcohols are the fatty alcohol cuts obtained in the reduction of naturally 
occurring fats and oils such as, for example, bovine tallow, peanut oil, colza 

10 oil, cottonseed oil, soybean oil. sunflower oil, palm kernel oil, linseed oil, 
castor oil, corn oil. rapeseed oil, sesame oil, cocoa butter and coconut oil. 
However, synthetic alcohols, for example the linear, even-numbered fatty 
alcohols from Ziegler's synthesis (Alfols®) or the partly branched alcohols 
from the oxosynthesis (Dobanols®) may also be used. A preferred 

15 embodiment of the composition according to the invention contains at least 
one fatty alcohol as another wax-like lipid component. Ci4^22 fatty alcohols 
marketed for example by Cognis Deutschland GmbH under the name of 
Lanette® 16 (de alcohol), Lanette® 14 {Cu alcohol), Lanette® O (Cie/is 
alcohol) and Lanette® 22 (C18/22 alcohol) are particularly suitable for the 

20 purposes of the invention. Fatty alcohols give the compositions a dryer 
feeling on the skin than triglycerides and are therefore preferred to 
triglycerides. 

C14.40 fatty acids or mixtures thereof may also be used as wax 
components. These include, for example, myristic, pentadecanoic, 

25 palmitic, margaric, stearic, nonadecanoic, arachic, behenic, lignoceric, 
cerotic, melissic, erucic and elaeostearic acid and substituted fatty adds 
such as, for example, 12-hydroxystearic acid, and the amides or 
monoethanolamides of the fatty acids. This list is meant to be purely 
exemplary without any limiting character. 

30 Waxes suitable for use in accordance with the present invention are. 
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for example, natural vegetable waxes, such as candelilla wax» camauba 
wax, Japan wax, espartograss wax, cork wax, guaruma wax, rice oil wax, 
sugar cane wax, ouricury wax, montan wax, sunflower wax, fruit waxes, 
such as orange waxes, lemon waxes, grapefnjit wax, bayberry wax, and 
5 animal waxes such as, for example, beeswax, shellac wax. spermaceti, 
wool wax and uropygial fat. According to the invention, it can be of 
advantage to use hydrogenated or hardened waxes. Natural waxes usable 
in accordance with the invention also include the mineral waxes, such as 
ceresine and ozocerite for example, or the petrochemical waxes, for 

10 example petrolatum, paraffin waxes and microwaxes. Other suitable wax 
components are chemically modified waxes, more particularly the hard 
waxes such as, for example, montan ester waxes, sasol waxes and 
hydrogenated jojoba waxes. Synthetic waxes usable in accordance with 
the invention include, for example, wax-like polyalkylene waxes and 

15 polyethylene glycol waxes. Vegetable waxes are preferred for the 
purposes of the invention. 

The other wax component may also be selected from the group of 
wax esters of saturated and/or unsaturated, branched and/or unbranched 
alkanecarboxylic adds and saturated and/or unsaturated, branched and/or 

20 unbranched alcohols, from the group of esters of aromatic carboxylic acids, 
dicarboxylic acids, tricarboxylic acids and hydroxycarboxylic acids (for 
example 12-hydroxystearic acid) and saturated and/or unsaturated, 
branched and/or unbranched alcohols and also from the group of lactides 
of long-chain hydroxycarboxylic acids. Wax components such as these 

25 Include, for example, Ci6-4o alkyi stearates, C20-40 alkyi stearates (for 
example KestenA/achs® K82H), €20^ dialkyi esters of dlmer acids, 013.33 
alkyi hydroxystearoyl stearates or C20-40 alkyi erucates. Other suitable wax 
components which may be used wrtth advantage are C30-50 alkyi beeswax, 
tristearyl citrate, triisostearyl citrate, stearyl heptanoate, stearyl octanoate, 

30 trilauryl citrate, ethylene glycol dipalmitate, ethylene glycol distearate, 
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ethylene glycol cli(12-hydroxystearate), stearyl stearate, palmityl stearate, 
stearyl behenate, cetearyl behenate and behenyl behenate. 

Oil Components 

5 In another preferred embodiment, the compositions according to the 

invention additionally contain at least one oil component liquid at 25°C or a 
mixture of such oil components. The oil component{s) is/are present in a 
quantity of 1 to 25% by weight, preferably in a quantity of 1 to 15% by 
weight and more particularly In a quantity of 5 to 15% by weight, based on 

10 the composition as a whole. 

Suitable oil components are, for example, the classes of compounds 
mentioned in the following, providing they are liquid at 25**C. These include 
Inter alia Guerbet alcohols based on fatty alcohols containing 6 to 18 and 
preferably 8 to 10 carbon atoms, esters of linear or branched, saturated or 

15 unsaturated C6.22 fatty acids with linear or branched, saturated or 
unsaturated C6.22 fatty alcohols, more particularly 2-ethyl hexanoK The 
following are mentioned by way of example: hexyl laurate, myristyl 
isostearate, myn'styl oleate, cetyl isostearate, cetyl oleate, stearyl 
isostearate, stearyl oleate, isostearyl myristate, isostearyl palmitate, 

20 isostearyl stearate, isostearyl isostearate» isostearyl oleate, oleyl myristate, 
oleyl isostearate, oleyl oleate, oleyl erucate, erucyl isostearate, erucyl 
oleate, cococaprylate/caprate. Other suitable esters are, for example, are 
esters of C18.38 alkylhydroxycarboxylic acids with linear or branched, 
saturated or unsaturated C6.22 fatty alcohols, esters of linear and/or 

25 branched, saturated and/or unsaturated fatty acids with polyhydric alcohols 
(for example propylene glycol, dimer diol or trimer triol) and/or Guerbet 
alcohols, triglycerides or triglyceride mixtures, liquid mono-, di- and tri- 
glyceride mixtures, esters of C6.22 fatty alcohols and/or Guerbet alcohols 
with aromatic carboxylic acids, more particularly benzoic acid, esters of C2. 

30 12 dicarboxylic acids with linear or branched, saturated or unsaturated 
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alcohols containing 1 to 22 carbon atoms or polyols containing 2 to 10 
carbon atoms and 2 to 6 hydroxy! groups, vegetable oils, branched primary 
alcohols, substituted cyclohexanes, linear dialkyi carbonates, Guerbet 
carbonates based on fatty alcohols containing 6 to 18 and preferably 8 to 
5 10 carbon atoms, esters of benzoic acid with linear and/or branched C6-22 
alcohols (for example Finsolv® TN), linear or branched, symmetrical or 
nonsymmetrical dialkyi ethers containing 6 to 22 carbon atoms per alkyi 
group such as, for example, Di-n-octyl Ether (Cetiol® OE) or ring opening 
products of epoxidized fatty acid esters with polyols, hydrocarbons, such as 

10 paraffin or mineral oils, oligo- or poly-a-olefins. 

According to the invention, dialkyi ethers, dialkyi carbonates, 
triglyceride mixtures and esters of Ce-24 fatty acids and C^24 fatty alcohols 
or mixtures of these substances are particularly suitable for use as the oil 
component. The dialkyi carbonates and dialkyi ethers may be symmetrical 

15 or asymmetrical, branched or unbranched, saturated or unsaturated and 
may be produced by reactions known from the prior art A prefen^ed 
embodiment of the invention is characterized by the use of a mixture of oil 
components which contains esters, dialkyi ethers and triglycerides, but no 
silicone oils. 

20 According to the Invention, other suitable oil components are inter 

alia hydrocariDons, preferably with a chain length of 8 to 40 carbon atoms. 
They may be branched or unbranched, saturated or unsaturated. Of these, 
branched, saturated Cs^o alkanes are preferred. Both pure substances 
and mixtures may be used. The mixtures are normally mixtures of different 

25 isomeric compounds. Compositions containing Cio.30« preferably C12-20 and 
more particulariy C16.20 alkanes are particulariy suitable and, of these, a 
mixture of alkanes containing at least 10% by weight branched alkanes, 
based on the total quantity of alkanes, is particularly preferred. The 
alkanes are preferably branched, saturated alkanes. Mixtures of alkanes 

30 containing more than 1% by weight 5,8-diethyl dodecane and/or more than 
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1% by weight di'decene are particularly suitable. 

Surface-active Substances 

Another preferred embodiment of the composition according to the 
5 Invention additionally contains at least one nonionic surfactant which 
contributes towards stabilizing the formulations according to the invention. 
The content of nonionic surfactant is determined by the type of formulation, 
but does not normally exceed 10% by weight. The preferred content is 
from 0.5 to 10% by weight, preferably from 0.5 to 5% by weight and more 

10 particularly from 0.5 to 3% by weight, based on the composition as a whole. 
Typical examples of nonionic surfactants are fatty alcohol 
polyglycol ethers, polyglycerol esters, alkylphenol polyglycol ethers, fatty 
acid polyglycol esters, fatty acid amide polyglycol ethers, fatty amine 
polyglycol ethers, alkoxylated mono/di/triglycerides, mixed ethers and 

15 mixed formals, optionally partly oxidized alk(en)yl oligoglycosides or 
glucuronic acid derivatives, fatty acid-N-alkyI glucamides, protein 
hydrolyzates (particularly wheat-based vegetable products), polyol fatty 
add esters, sugar esters, sorbitan esters, polysorbates and amine oxides. 
If the nonionic surfactants contain polyglycol ether chains, they may have a 

20 conventional homolog distribution, although they preferably have a narrow- 
range homolog distribution. In one particularly preferred embodiment, the 
nonionic surfactant is selected from the group of alk(en)yl oligoglycosides. 

Alk(en)yl oligoglycosides are known nonionic surt'actants which 
correspond to formula (1): 

25 

R'0-[G]p (I) 

where is an alk(en)yl group, 6 is a sugar unit containing 5 or 6 cart)on 
atoms and p is a number of 1 to 10. They may be obtained by the relevant 
30 methods of preparative organic chemistry. EP-A1-0 301 298 and WO 
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90/03977 are cited here as representative of the literature abundantly 
available on the subject. 

The alk(en)yl oligogiycosldes may be derived from aldoses or 
ketoses containing 5 or 6 carbon atoms, preferably glucose. Accordingly, 
5 the prefen'ed alk(en)yl ollgoglycosides are alk(en)yl oligoglucosldes. The 
Index p in general formula (I) Indicates the degree of oligomerization (DP), 
i.e. the distribution of mono- and oligoglycosides, and is a number of 1 to 
10. Whereas p in a given compound must always be an integer and, 
above all, may assume a value of 1 to 6, the value p for a certain alk(en)yi 

10 oligoglycoside is an analytically determined calculated quantity which is 
generally a broken number, Alk(en)yl oligoglycosides having an average 
degree of oligomerization p of 1.1 to 3.0 are preferably used. Alk(en)yl 
oligoglycosides having a degree of oligomerization of less than 1 .7 and, 
more particulariy, between 1.2 and 1.4 are preferred from the applicational 

15 perspective. AlkyI oligoglucosides in which the substltuent is derived 
from primary C8-24. preferably C12-24 and more particulariy C16-18 alcohols 
are preferably used in accordance with the invention. Technical mijctures of 
the ateohols may also be used. 

Anionic, cationic and/or amphoteric or zwitterionic 

20 surfactants/emulsifiers or a mixture of these surfactants/emulsifiers may 
also be present as surfactants in the compositions according to the 
invention. 

Typical examples of anionic surfactants are soaps, alkyi benzene- 
sulfonates, alkanesulfonates, olefin sulfonates, alkylether sulfonates, 

25 glycerol ether sulfonates, a-methyl ester sulfonates, sulfofatty acids, alkyI 
sulfates, fatty alcohol ether sulfates, glycerol ether sulfates, fatty acid ether 
sulfates, hydroxy mixed ether sulfates, monoglyceride (ether) sulfates, fatty 
acid amide (ether) sulfates, mono- and dialkyi sulfosucdnates, mono- and 
dialkyi sulfosuccinamates, sulfotriglycerides, amide soaps, ether carboxylic 

30 acids and salts thereof, fatty acid isethionates, fatty acid sarcosinates, fatty 
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acid taurldes, N--acylamino acids such as, for example, acyl lactylates, acyl 
tartrates, acyl glutamates and acyl aspartates, alkyi oligogiucoside sulfates, 
protein fatty acid condensates (particularly wheat-based vegetable 
products) and alkyI (ether) phosphates. If the anionic surfactants contain 
5 polygtycol ether chains, they may have a conventional homolog distribution 
although they preferably have a narrow-range homolog distribution. 
Typical examples of cationic surfactants are quaternary ammonium 
compounds, for example dimethyl dlstearyl ammonium chloride, and 
esterquats, more particularly quatemized fatty acid trialkanolamine ester 

10 salts. Typical examples of amphoteric or zwitterlonic surfactants are 
alkylbetaines, alkylamidobetaines. aminopropionates, aminoglycinates, 
imidazolinium betaines and sulfobetaines. The surfactants mentioned are 
all known compounds. Information on their stnjcture and production can be 
found in relevant synoptic works. Typical examples of particularly suitable 

15 mild, I.e. particularly dermatologically compatible, surfactants are fatty 
alcohol poiyglycol ether sulfates, monoglyceride sulfates, mono- and/or 
dialkyi sulfosuccinates, fatty acid Isethionates, fatty acid sarcosinates, fatty 
acid taurides, fatty acid glutamates, a-olefin sulfonates, ether carboxylic 
adds, alkyI oligoglucosides, fatty acid glucamides, alkylamidobetaines, 

20 amphoacetals and/or protein fatty acid condensates, preferably based on 
wheat proteins. 

Another preferred composition is characterized in that it contains the 
following components: (a) 0.1 to 10% by weight of at least one wax 
component according to any of claims 1 to 4, (b) 1 to 25% by weight of at 

25 least one oil component liquid at 25*C, (c) 0.1 to 5% by weight of a C12-24 
fatty alcohol or Ci2^i4 partial glyceride or a mixture thereof, (d) 0.5 to 10% 
by weight of a C8.24 alkyt oligogiucoside and (e) water. A particularly 
prefened composition contains (a) 0.5 to 5% by weight of at least one wax 
component according to any of claims 1 to 4, (b) 5 to 15% by weight of at 

30 least one oil component liquid at 20**C, (c) 1 to 5% by weight of a C12-24 
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fatty alcohol or C12-14 partial glyceride or a mixture thereof, (d) 0.5 to 5% by 
weight of a C12-24 alkyl oligoglucoslde and (e) up to 90% by weight water. 
According to the Invention, esters of pentaerythritol which are obtained by 
reaction of pentaerythritol with a fatty acid mixture containing 42 to 48% by 
5 weight C16 fatty acid and 50 to 56% by weight C18 fatty acid (rest: <Cu 
fatty acids and > C18 fatty acids) and which contain 12 to 19% by weight 
monoester. (b) 25 to 35% by weight diester, (c) 30 to 40% by weight triester 
and (d) 6 to 11% by weight tetraester represent the preferred wax 
component (a). 

10 

Hvdrotropes 

Another preferred embodiment of the invention additionally contains 
at least one compound from the group of hydrotropes. The function of the 
hydrotrope(s) is to Improve flow behavior and sensory profile. Suitable 

15 hydrotropes are, for example, ethanol, (sopropyl alcohol or polyols. 
Suitable polyols preferably contain 2 to 15 and more particularly 2 to 6 
carbon atoms and at least two hydroxyl groups. According to the invention, 
glycerol is preferred. The hydrotrope content Is from 0,1 to 10% by weight, 
preferably from 0,5 to 5% by weight and more particularly from 1 to 5% by 

20 weight, based on the composition as a whole. 

Other Optional Auxiliaries and Additives 

Depending on their intended applicationi the cosmetic formulations 
contain a number of other auxiliaries and additives such as, for example, 

25 thickeners, superfatting agents, stabilizers, polymers, lecithins, 
phospholipids, biogenic agents, UV protection factors, antioxidants, 
deodorants, film formers, swelling agents, insect repellents, hydrotropes, 
solubilizers, preservatives, perfume oils, dyes, etc. whidi are listed by way 
of example in the following. The quantities in which the particular additives 

30 are used is determined by the intended use. 
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Suitable thickeners are, for example, Aerosil® types (hydrophitic 
silicas), polysaccharides, more especially xanthan gum, guar-guar, agar- 
agar, alginates and tyloses, carboxymethyi cellulose and hydroxyethyl and 
hydroxypropyl cellulose, polyvinyl alcohol, polyvinyl pyrrolidone and 
5 bentonites such as, for example, Bentone® GelVS-5PC (Rheox). 

UV protection factors in the context of the invention are, for 
example, organic substances (light filters) which are liquid or crystalline at 
room temperature and which are capable of absorbing ultraviolet radiation 
and of releasing the energy absorbed in the form of longer-wave radiation, 

10 for example heat, UV-B filters can be oil-soluble or water-soluble. Typical 
UV-A filters are, in particular, derivatives of t>enzoyl methane. The UV-A 
and UV-B filters may of course also be used in the form of mixtures, for 
example combinations of the derivatives of benzoyl methane, for example 
4-tert.butyl-4-methoxydibenzoylmethane (Parsol® 1789) and 2-cyano-3,3- 

15 phenylcinnamic acid-2-ethyl hexyl ester (Octocrylene), and esters of 
cinnamic acid, preferably 4-methoxycinnamic acid-2-ethyl hexyl ester 
and/or 4-methoxydnnamic acid propyl ester and/or 4-methoxycinnamic 
acid isoamyl ester Combinations such as these are often combined with 
water-soluble filters such as, for example, 2-phenylbenzjmidazole-5- 

20 sulfonic acid and alkali metal, alkaline earth metal, ammonium, 
alkylammonium, alkanolammonium and glucammonlum salts thereof. 

Besides the soluble substances mentioned, insoluble light-blocking 
pigments, I.e. finely dispersed metal oxides or salts, may also be used for 
this purpose. Examples of suitable metal oxides are, in particular, zinc 

25 oxide and titanium dioxide. 

Besides the two groups of primary sun protection factors mentioned 
above, secondary sun protection factors of the antioxidant type may also 
be used. Secondary sun protection factors of the antioxidant type interrupt 
the photochemical reaction chain which is initiated when UV rays penetrate 

30 into the skin. 
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In tiie context of the invention, biogenic agents are, for example, 
tocopherol, tocopherol acetate, tocopherol palmitate, ascorbic acid, 
(deoxy)ribonucleic acid and fragmentation products thereof, p-glucans, 
retinol, bisaboiol, allantoin, phytantriol, panthenol, AHA acids, amino acids, 
5 ceramides, pseudoceramides, essential oils, plant extracts, for example 
prunus extract, bambara nut extract, and vitamin complexes. 

Deodorizing components counteract, mask or eliminate body 
odors. Body odors are formed through the action of sl^in bacteria on 
apocrine perspiration which results in the formation of unpleasant-smelting 
10 degradation products. Accordingly, suitable deodorizing components are 
inter alia germ inhibitors, enzyme inhibitors, odor absorbers or odor 
masl^ers. 

Suitable insect repellents are, for example, N,N-diethyl-m- 
toluamide, pentane-1,2-diol or 3-(N-n-butyl-N-acetylamino)-prop!onic acid 
15 ethyl ester), which is marketed as Insect Repellent® 3535 by Merck KGaA, 
and Butylacetylaminopropionate. 

A suitable self-tanning agent is dihydnsxyacetone. Suitable tyrosine 
inhibitors which prevent the formation of melanin and are used in 
depigmenting agents are, for example, arbutin, ferullc acid, koji acid, 
20 coumaric acid and ascorbic acid (vitamin C). 

Suitable preservatives are, for example, phenoxyethanol, formal- 
dehyde solution, parabens, pentanediol or sorbic add and the silver 
complexes known under the name of Surfacine® and the other classes of 
compounds listed in Appendix 6, Parts A and B of the 
25 Kosmetikverordnung ("Cosmetics Directive"). 

Suitable perfume oils are mixtures of natural and synthetic 
perfumes. Natural perfumes include the extracts of blossoms, stems and 
leaves, fruits, fruit peel, roots, woods, heriDS and grasses, needles and 
branches, resins and balsams. Animal raw materials, for example civet 
30 and beaver, and synthetic perfume compounds of the ester, ether, 
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aldehyde, ketone, alcohol and hydrocarbon type, are also suitable. 

Suitable dyes are any of the substances suitable and approved for 
cosmetic purposes. Examples include cochineal red A (C.I. 16255), patent 
blue V (C.I. 42051), indigotin (CJ. 73015), chlorophyllin (CI. 75810). 
5 quinoline yellow (CI. 47005), titanium dioxide (C.I. 77891), indanthrene 
blue RS (CI, 69800) and madder lake (CI. 58000). These dyes are 
nomially used In concentrations of 0.001 to 0.1% by weight, based on the 
mixture as a whole. 



10 Examples 

The quantities shown represent % by weight of the commercially 
available substance in the composition as a whole. CI is a Comparison 
Example. 



Efflulgade® PL 68/50 

(Cetearyl Glucoside (and) 
Cetearylalcohol) 


2.7 


2.7 


Pentaerythritol-C1 S-ester') 


1.6 




Penlaerythiitol-C16/1 S-ester^) 




1.6 


Cetiol® J600 

(Oleyl Erucate) 


3.0 


3.0 


Myritol®312 

(Caprylic/Capric Triglyceride) 


4.0 


4.0 


Cetiol® V 
(Decyl Oleate) 


2.0 


2.0 


Cetiol® OE 

(Dicaprylyl Ether) 


2.0 


ZO 


Wacker® AK 350 (Dimethicone) 


0.5 


0.5 


Glycerol 


3.0 


3.0 


Water, preservative q.s. 


ad^ 


00 


Potassium hydrodde 


pH 7. 


0 








Viscosity data^) m 20 *>C IPa «] 






After preparation 


12.4 


12.4 


After 1 week 


11.2 


9.2 


After 2 weeks 


10.0 


7.6 


Afler 4 weeks 


8.0 


8.4 
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After 8 weeks 


6.4 


8.0 


After 12 weeks 


2.0 


8.0 


Phase stability^ at -5*>C/20 °C /40°C 






After 1 week 


1/1/1 


1/1/1 


After 2 weeks 


1/1/1 


1/1/1 


After 4 weeks 


1/2/2 


1/1/1 


After 8 weeks 


5/2/3 


1/1/1 


After 12 weeks 


5/5/5 


1/1/1 


Macroscopic^)/ microscopic^ 
appearance at 20 "C 






After preparation 


1/2 


1/2 


After 1 week 


1 12 


1/2 


After 2 weeks 


2/3 


1/2 


After 4 weeks 


3/3 


1/2 


After 8 weeks 


4/3 


1/2 


After 12 weeks 


4/4 


1/2 


Sensory evaluation ^ 






After preparation 


1 


1 


After 12 weeks 


3(flat) 


1 



Ester of pentaerythritot containing >90% by weight Ci8 fatty acid 
Ester of pentaerythritol which is obtained by reaction of 1 mol 
pentaerythritol with ca. 2 mol of a fatty acid mixture of 42 to 48% by 
weight Ci6 fatty acid and 50 to 56% by weight fatty acid (rest: < 
Ci4 fatty acids and > Cis fatty acids), has the following ester 
distribution: 12 to 19% by weight monoesters, (b) 25 to 35% by 
weight diesters, (c) 30 to 40% by weight triesters and (d) 6 to 11% 
by weight tetraesters, and contains less than 0.3% by weight C17 
fatty acid acyl groups. 

Viscosity measurements: Brookfield RVF, spindle 5, 10 rp.m., 23*'C 
Evaluation criteria for visual phase stability: 1 = stable; 2 = slight 
separation; 3 = separation; 4 = distinct separation; 5 = separation 
Evaluation criteria for visual macroscopic appearance: 1 = smooth 
and shiny; 2 = smooth and flat; 3 = flat; 3 = coarse structure; 4 = 
visible recrystalllzates. The formulations were evaluated after they 
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had been brought to room temperature. 

Evaluation criteria for microscopic appearance: 1 = mean particle 
size ^1 |jm; 2 = mean particle size 1-4 pm; 3 = mean particle size 
4-13 pni; 4 = mean particle size 13-20 pm; 5 = mean particle size 
5 20 - 50 pm. The particle size of the test emulsion was visually 

compared with the particle size of standard emulsions. To 
determine the particle size of the standard emulsionSt a diffraction 
pattem is prepared by laser diffraction. The particle size distribution 
is then calculated from the light intensities of the diffraction patterns 
10 using the Fraunhofer theory (Sympatec Helos) 

Sensory evaluation criteria 

Test group: 10 experienced and trained volunteers; 1 = very high 
acceptance; 2 = average acceptance; 3 = unacceptable 

15 10 pi of the above compositions brought beforehand to 20*^0 were 

applied by micropipette to the hair-free side of the forearm of the volunteers 
and rubbed in with the fingers of the hands of the contralateral side. The 
sensory profile was evaluated during and after absorption. The sensory 
test was conducted on 10 volunteers, as described in the bool^ "Cosmetic 

20 Lipids and tlie Skin Barrier'* (it/iarcei Dekker, New York, 2002; Ed.: 
Tliomas FSrstor, pp. 319-352). 

Table 2 

The figures shown represent % by weight of the commercially 
25 available substance in the composition as a whole. C2 to C4 are 
Comparison Examples. 
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MyritoKB) 312 
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4,0 
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4.0 


yetioivS) V 
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2.0 
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30 


30 


30 


Water 


ad 100 


ad 100 


ad 100 


ad 100 
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Sensory evaluations^ 












Spreadability 


0 


0 


0 


+ 


++ 


White residue 


+ 


0 


++ 


++ 


+ 


Absorption 






+ 


++ 


++ 


Tackiness 


0 


0 


+ 


+ 


+ 


Smoothness 


0 




0 


++ 


++ 


Softness 






+ 


++ 


++ 


Acceptance 






+ 


+ 


++ 



Ester of pentaerythritol which is obtained by reaction of 1 moi 
pentaerythritol with ca, 2 mol of a fatty acid mixture of 42 to 48% by 
weight Ci6 fatty acid and 50 to 56% by weight Cis fatty acid (rest: ^ 
Ci4 fatty acids and > Ci8 fatty acids), has the following ester 
distribution: 12 to 19% by weight monoesters, (b) 25 to 35% by 
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weight diesters, (c) 30 to 40% by weight triesters and (d) 6 to 11% 
by weight tetraesters, and contains less than 0.3% by weight C17 
fatty acid acyl groups. 

Sensory evaluation criteria by comparison with formulations C2 - C4 

Test group: 10 experienced and trained volunteers; ++ = excellent; + = very 
good; 0 = good; - = moderate; - - = poor; procedure as described in Point 7) 
below Table 1 . 
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CLAIMS 

1 . Esters of C6.22 fatty acids of pentaerythritol, dipentaerythritol and/or 
tripentaerythritol which contain less than 0.3% by weight C17 fatty acid acyl 
groups and have a melting point of at least SO^'C. 

2. Esters as claimed in claim 1, characterized in that they are esters of 
pentaerythritol with a percentage content of (a) 5 to 35% by weight 
monoesters, (b) 20 to 50% by weight diesters and (c) 25 to 50% by weight 
triesters and optionally tetraesters. 

4. Esters as claimed in at least one of claims 1 to 2, characterized in 
that a fatty acid mixture containing 40 to 50% by weight C16 fatty acid and 
45 to 55% by weight C18 fatty acid is used for the esterification. 

3. Esters as claimed in at least one of claims 2 to 3, characterized in 
that they contain (a) 10 to 25% by weight monoesters, (b) 25 to 40% by 
weight diesters and (c) 30 to 45% by weight triesters and optionally 
tetraesters and preferably (a) 12 to 19% by weight monoesters, (b) 25 to 
35% by weight diesters, (c) 30 to 40% by weight triesters and (d) 6 to 11% 
by weight tetraesters. 

5. Process for the production of the C^^C^B fatty acid pentaerythritol 
esters claimed In at least one of claims 2 to 4, in which 1 .8 to 2,2 mo! per 
mot pentaerythritol of a fatty acid mixture containing 40 to 50% by weight 
C16 fatty acid and 45 to 55% by weight Cis fatty acid or a raw material 
mixture with a corresponding fatty acid distribution is used and (a) the 
esterification is carried out at temperatures of 180''C to 250^*0 in an inert 
gas atmosphere in the absence of solvent, (b) the water fomried is distilled 
off, (c) the reaction mixture obtained Is stirred in vacuo until it has an acid 
value of <1 and an OH value of 145 to 158, (d) unreacted pentaerythritol Is 
filtered off and (e) an aftertreatment with hydrogen peroxide is optionally 
carried out. 

6. Cosmetic and/or pharmaceutical composition containing the esters 
claimed in at least one of claims 1 to 4. 
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7. Cosmetic and/or pharmaceutical composition as claimed in claim 6, 
characterized in that it is free from silicone oils. 

8. Cosmetic composition as claimed in at least one of claims 6 to 7, 
characterized in that the ester or ester mixture claimed in at least one of 
claims 1 to 4 is present in a quantity of 0.1 to 20% by weight. 

9. Cosmetic compositions as claimed in at least one of claims 6 to 8. 
characterized in that at least one other wax component is additionally 
present, 

10. Cosmetic compositions as claimed in claim 9, characterized in that 
the other wax component is selected from the group of C12-24 fatty alcohols 
and/or C12-24 partial glycerides. 

11. Cosmetic compositions as claimed in at least one of claims 6 to 10, 
characterized in that at least one nonionic surfactant is additionally present, 

12. Cosmetic compositions as claimed in claim 11, characterized in that 
the nonionic surfactant is selected from the group of alk(en)yl 
oligoglycosides. 

13. Cosmetic compositions as claimed in at least one of claims 6 to 12, 
characterized in that at least one oil component liquid at 25''C is 
additionally present. 

14. Cosmetic compositions as claimed in at least one of claims 6 to 13, 
characterized in that they contain at least 

(a) 0.1 to 10% by weight of at least one wax component according to 
any of claims 1 to 4, 

(b) 1 to 25% by weight of at least one oil component liquid at 25''C, 

(c) 0.1 to 5% by weight of a C12-24 fatty alcohol or C12-14 partial glyoeride 
or a mixture thereof, 

(d) 0.5 to 1 0% by weight of a C8.24 alkyi oh'goglucostde and 

(e) water. 

15. Use of the esters claimed in any of claims 1 to 4 as consistency 
factors. 
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PATENT 

CASE NO.: C2906PCT/US 

TITLE 

S e nsory Wax Fatty Acid Esters. Processes For Their Production and 
for Incorporation Into Cosnnetic and/or Pharmaceutical Formulations 

Related Applications 

This application is a national phase filing under 35 U.S,G. § 371 and 
claims priority to International Application No. PCT/EP2005/003234 which 
has an International filing date of March 26, 2005, and which designated 
the United States of America and which clainr\s priority to German 
Application No. 10 2004 017 222.6, filed April 5, 2004, the entire 
disclosures of which are hereby incorporated herein bv reference- 
Field of the Inyention 
5 This invention relates generally to fattv acid esters, and more 

partlculariv to wax-like fattv acid esters of pentaerythritol or oligomers of 
pentaerythritol_,_ and to a process for their productio n, and a cosmetic 
and/or pharmaceutical composition containing same . Tho invontion a i co 
ro l atoc to compos i tion B baood on thoso e st e rs and to their uso ao ck i n caro 
10 proparations . 

P f i or Art Background Information 

Wax-based formulations have long been known to the expert and 
are used inter alia for cosmetic and phamnaceutical formulations, such as 

1 5 suppositories for example, various cosmetic compositions in stick fomn or In 
creams and lotions, for coating papers and textiles, etc. Numerous wax- 
like substances and mixtures of such substances are available to the 
expert for this purpose. These include, for example, glycerides and fatty 
alcohols which have a critical effect on the sensory profile of the final 

20 fomiulations. Thus, glycerides leave the skin with an often ofly/greasy 
feeling. Fatty alcohols lead to the formation of white residues which users 
find to be a major disadvantage. Silicone oils are often added to 
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counteract formation of the white residues. Silicone oils are also used to 
reduce the tackiness of the formulations and to improve their smooth, 
velvety feeling on the skin. Unfortunately, some silicone oils have 
toxicological and ecological disadvantages. Because of this, silicone oil 
5 substitutes have been sought for some time. 

The problem addressed by the present invention was to provide 
wax-like substances and compositions based on those substances which 
would afford additional sensory advantages - usually achieved by silicone 
oils - over the waxes normally used. Such waxes would enable cosmetic 

10 preparations free from silicone oils to be formulated without losing the 
typical sensory profile unique to silicone oils. 

It has now surprisingly been found that these properties can be 
achieved by special waxes based on pentaerythritol or oligomers thereof 
which are produced from vegetable rather than animal raw material 

15 sources. 

Pentaerythritol esters have long been on the market and are used 
inter alia as emulsifiers In the food industry. These esters emanate from 
animal raw material sources. The product marketed by Cognis 
Deutschland GmbH & Co, KG under the name of Loxiol® P 728 is 

20 mentioned purely by way of example in this regard. It contains ca. 2% by 
weight C17 fatty acids and has a Cie/Cie distribution of ca. 30:70 and thus 
corresponds to other commercially available products. Unfortunately, wax 
esters such as these are not entirely satisfactory in regard to stability, 
viscosity, macroscopic/microscopic appearance or in regard to the sensory 

25 profile of the cosmetic compositions produced with them. 

Summary of the Invention 

According to an aspect of the invention, a fattv acid ester of 
pentaerythritol. a pentaerythritol oligomer, or mixtures thereof is described, 
where the fattv acid has 6 to 22 carbon atoms, and the ester contains less 



Page 2 of 30 



MARKED-UP SPECIFICATION 

C 2906 POT/US PCT/EP2005/003234 

than 0.3% by weight Ci? fatty acid acvl groups and has a melting point of at 
least 30°C. 

According to another aspect of inyention. a process for the 
production of a C WCia fatty acid oentaervthritol ester includes the steps of: 
(A) providing about 1.8 to about 2,2 mol of a fatty acid mixture per mol of 
pentaervthritol where the fatty acid mixture comprises from about 40% to 
about 50% by weight of a Cifi fattv acid and from at>out 45% to about 55% 
by weight of a Gig fatty acid: f B) esterifving component (A) at temperatures 
ranging from about 180^0 to about 250^*0 in an inert gas atmosphere in the 
absence of solvent to form a reaction mixture: (0) stirring the reaction 
mixture in vacuo until it has an add value of less than 1 and an OH value of 
145 to 158. 

In another aspect of \he invention, a cosmetic and/or phamnaceutical 
composition includes an ester fomried bv esterification of pentaerythritol, a 
pentaervthritol oligomer, or mixtures thereof with Cg^ fattv acids, where 

the ester contains less than 0.3% bv weight Ci? fatty acid acvl groups and 
has a melting point of at least 30^0. 

Pes oript i on of tho Inv eFrtioii Detailed Description of the Invention 

Accordingly, the present invention relates to esters of C6-22 fatty 
acids of pentaerythritol and/or dipentaerythritol, tripentaerythritol which 
5 contain less than 0.3% by weight C17 fatty acid acyl groups and have a 
melting point of at least 30**C. It has surprisingly been found that these 
esters have a very good sensory property profile in cosmetic compositions. 

The esters may contain a single type of fatty acid acyl groups or a 
mixture of various fatty acid acyl groups; the fatty acids may be branched 
10 or unbranched and/or saturated or unsaturated. Fatty acids with a large 
content of saturated unbranched fatty acids, particularly those emanating 
from vegetable raw material sources, are preferably used for the 
esterification. According to the invention, C14-24 fatty acids and particularly 
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Ci4-2o fatty acids are preferred. A preferred embodiment of the invention 
are esters of pentaerythritol with a percentage content of (a) 5 to 35% by 
weight monoesterSt (b) 20 to 50% by weight diesters and (c) 25 to 50% by 
weight triesters and optionally tetraesters. A content of (a) 10 to 25% by 
5 weight monoesters, (b) 25 to 40% by weight diesters and (c) 30 to 45% by 
weight triesters and optionally tetraesters is preferred while a content of (a) 
12 to 19% by weight monoesters, (b) 25 to 35% by weight diesters, (c) 30 
to 40% by weight triesters and (d) 6 to 11% by weight tetraesters is most 
particularly preferred. 

10 Another preferred embodiment of the esters is characterized in that 

a fatty acid mixture containing 40 to 50% by weight Cie fatty acid and 45 to 
55% by weight Ci8 fatty acid is used for the esterification. The rest of the 
fatty acid mixture is made up of relatively short-chain (<Ci4) and relatively 
long-chain (>Ci8) fatty acids. Esters of pentaerythritol and dipentaerythritol 

15 with a ratio by weight of Cie/Cis fatty acids of ca. 0.7 to 0.9 are superior In 
terms of sensory properties. According to the invention, a particulariy 
suitable ester is an ester of pentaerythritol which is obtained by reaction of 
pentaerythritol with a fatty acid mixture containing 42 to 48% by weight Ci6 
fatty acid and 50 to 56% by weight Ci8 fatty acid (rest <Ci4 fatty acids and 

20 > Ci8 fatty acids) and which has the following ester distribution: 12 to 19% 
by weight monoester, (b) 25 to 35% by weight diester, (c) 30 to 40% by 
weight triester and (d) 6 to11% by weight tetraester. Normally, 1.8 to 2,2 
mol and. preferably, 1.9 to 2.1 mol of the fatty acid mixture per mol 
pentaerythritol is used for the esterification. 

25 The present invention also relates to a process for the production of 

Cie/Cis fatty acid pentaerythritol esters in which 1.8 to 2.2 mol and, 
preferably, 19 to 2.1 mo! per mol pentaerythritol of a fatty acid mixture 
containing 40 to 50% by weight Cie fatty acid and 45 to 55% by weight Ci8 
fatty acid or a raw material mixture with a corresponding fatty acid 

30 distribution is used and (a) the esterification is carried out at temperatures 
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of ISC'C to 250^C in an inert gas atmosphere in the absence of solvent, (b) 
the water formed is distilled off. (c) the reaction mixture obtained is stirred 
in vacuo until It has an acid value of <1 and an OH value of 145 to 158. {d) 
unreacted pentaerythritol is filtered off and (e) an aftertreatment with 
5 hydrogen peroxide is optionally carried out. Methods for monitoring and 
adjusting acid value and OH value are well-known to the expert, so that 
there is no need to discuss them in detail here. 

The present invention also relates to the use of the esters according 
to the invention as consistency factors. 

10 

Commercial Application^ 

Cosmetic and pharmaceutical compositions containing the esters 
according to the invention as constituents are superior to similar known 
compositions in regard to stability, viscosity, macroscopic/microscopic 

15 appearance and/or in regard to sensory profile. They are easy to apply 
and spread, are readily absorbed by the skin and leave it feeling smooth 
and velvety rather ttian an oily, sticky or greasy. 

Accordingly, the present invention also relates to cosmetic and/or 
pharmaceutical compositions containing the esters according to the 

20 invention, preferably in a quantity of 0,1 to 20% by weight, based on the 
composition as a whole. According to the invention, particularly suitable 
compositions contain esters of pentaerythritol which are obtained by 
reaction of pentaerythritol with a fatty acid mixture containing 42 to 48% by 
weight Gig fatty acid and 50 to 56% by weight Ci8 fatty acid (rest <Cu fatty 

25 acids and > Ci8 fatty acids) and which have the following ester distribution: 
12 to 19% by weight monoesters, (b) 25 to 35% by weight diesters, (c) 30 
to 40% by weight triesters and (d) 6 to11% by weight tetraesters. These 
compositions have a particulariy good property profile in regard to stability, 
viscosity, macroscopic/microscopic appearance and in regard to sensory 

30 profile. A preferred embodiment of the composition according to the 
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invention is free from silicone oils. The present invention also relates to the 
use of the composition according to the Invention for body care. 

Other Wax Components 

5 Another preferred embodiment of the Invention contains at least one 

other wax component. Waxes are normally understood to be any natural or 
synthetic substances and mixtures having the following properties: they 
have a solid to brittle hard consistency, are coarsely to finely crystalline, 
transparent to opaque and melt above 30**C without decomposing. Even 

10 slightly above their melting point, they are low in ^^scosity and non-stringing 
and are very temperature-dependent in their consistency and solubility. A 
wax component or a mixture of wax components which melt(s) at SO^'C or 
higher may be used in accordance with the invention. They are present in 
the compositions according to the invention in a total quantity of 0.1 to 15% 

15 by weight. In a preferred embodiment of the Invention, the content of 
additional wax component(s) is from 0.1 to 10% by weight, preferably from 
0.5 to 5% by weight and more particularly from 1 to 5% by weight, based 
on the composition as a whole. 

According to the invention, fats and fat-like substances with a wax- 

20 like consistency may also be used as waxes, providing they have the 
required melting point. These include inter alia fats (triglycerides), mono- 
and diglycerides. natural and synthetic waxes, fatty and wax alcohols, fatty 
acids, esters of fatty alcohols and fatty adds and also fatty acid amides or 
mixtures of these substances. 

25 Fats in the context of the invention are understood to be 

triacylglycerols. i.e. the tripie esters of fatty acids with glycerol. They 
preferably contain saturated, unbranched and unsubstituted fatty acid 
components. They may also be mixed esters, i.e. triple esters of glycerol 
with various fatty adds. So-called hardened fats and oils obtained by 

30 partial hydrogenation may be used in accordance with the invention and 
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are particularly suitable as consistency factors. Vegetable hardened fats 
and oils, for example hardened castor oil, peanut oil, soybean oil, colza oil, 
rapeseed oil, cottonseed oil, soybean oil, sunflower oil. palm oil, palm 
kernel oil, linseed oil, almond oil, corn oil, olive oil, sesame oil, cocoa butter 
5 and coconut fat, are prefen-ed. 

Suitable fats are inter alia the triple esters of glycerol with C12-60 fatty 
acids and in particular C12-36 fatty acids. These include hydrogenated 
castor oil. a triple ester of glycerol and a hydroxystearic acid which is 
marketed, for example, under the name of CutinsKS) HR. Gycerol 

10 tristearate, glycerol tribehenate (for example Syncrowax® HRC). glycerol 
tripalmitate or the triglyceride mixtures known under the name of 
Syncrowax® HGLC, are also suitable providing the melting point of the wax 
component or the mixture as a whole is SO'^C or higher. 

According to the invention, other suitable wax components are 

15 mono- and diglycerides and mixtures of these partial glycerides. 
Glyceride mixtures suitable for use in accordance with the invention include 
the products Novata® AB and Novata® B (mixture of C12-18 mono-, di- and 
triglycerides) and Cutlna® MD or Cutina® QMS (glyceryl stearate) 
marketed by Cognis Deutschland GmbH & Co. KG. According to the 

20 invention, C12-24 partial glycerides are particularly suitable a^e as the other 
wax component. 

Mixed esters and mixtures of mono-, di- and triglycerides are 
particularly suitable for the purposes of the invention because they have a 
relatively low tendency towards crystallization and thus improve the 
25 performance of the composition according to the invention. In addition, 
they show considerably better compatibility with oils of widely varying 
polarity. 

Fatty alcohols suitable for use in accordance wth the invention 
include C12-50 fatty alcohols. According to the invention, C12-24 fatty 
30 alcohols are particularly suitable as Vt\e other wax component and may 
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even be used in combination wth the C12-24 partial glycerides. The fatty 
alcohols may be obtained from natural fats, oils and waxes such as, for 
example, myristyl alcohol. 1-pentadecanol, cetyl alcohol. 1-heptadecano!, 
stearyl alcohol, 1-nonadecanol, arachidyl alcohol, 1-heneicosanol, behenyl 
5 alcohol, brassidyl alcohol, lignoceryl alcohol, ceryi alcohol or myricyl 
alcohol. According to the invention, saturated, unbranched fatty alcohols 
are preferred. However, unsaturated, branched or unbranched fatty 
alcohols may also be used as wax component for the purposes of the 
invention providing they have the required melting point Other suitable 

1 0 fatty alcohols are the fatty alcohol cuts obtained in the reduction of naturally 
occurring fats and oils such as, for example, bovine tallow, peanut oil, colza 
oili cottonseed oil, soybean oil, sunflower oil, palm kernel oil, linseed oil, 
castor oil, corn oil, rapeseed oil, sesame oil, cocoa butter and coconut oil 
However, synthetic alcohols, for example the linear, even-numbered fatty 

15 alcohcds from Ziegler's synthesis (Alfols®) or the partly branched alcohols 
from the oxosynthesis (Dobanols®) may also be used. A preferred 
embodiment of the composition according to the invention contains at least 
one fatty alcohol as another wax-like lipid component. 0^4-22 fatty alcohols 
marketed for example by Cognis Deutschland GmbH under the name of 

20 Lanette® 16 (C16 alcohol), Lanette® 14 {C14 alcohol), Lanette® O (C16/18 
alcohol) and Lanette® 22 {C18/22 alcohol) are particularly suitable for the 
purposes of the invention. Fatty alcohols give the compositions a dryer 
feeling on the skin than triglycerides and are therefore preferred to 
triglycerides. 

25 Ci4^o fatty acids or mixtures thereof may also be used as wax 

components. These include, for example, myristic, pentadecanoic, 
palmitic, margaric, stearic, nonadecanoic, arachic, behenic, lignoceric, 
cerotic, melrssic, erucic and elaeostearic acid and substituted fatty acids 
such as, for example, 12-hydroxystearic acid, and the amides or 

30 monoethanolamides of the fatty acids. This list is meant to be purely 
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exemplary without any limiting character. 

Waxes suitable for use in accordance with the present invention are, 
for example, natural vegetable waxes, such as candelilla wax, camauba 
wax, Japan wax, espartograss wax, cork wax, guaruma wax. rice oil wax^ 
5 sugar cane wax, ouricury wax, montan wax, sunflower wax, fruit waxes, 
such as orange waxes, lemon waxes, grapefruit wax, bayberry wax, and 
animal waxes such as, for example, beeswax, shellac wax, spemnaceti, 
wool wax and uropygial fat. According to the invention, it can be of 
advantage to use hydrogenated or hardened waxes. Natural waxes usable 

10 in accordance with the invention also include the mineral waxes, such as 
ceresine and ozocerite for example, or the petrochemical waxes, for 
example petrolaftjm, paraffin waxes and microwaxes. Other suitable wax 
components are chemically modified waxes, more particularly the hard 
waxes such as, for example, montan ester waxes, sasol waxes and 

15 hydrogenated jojoba waxes. Synthetic waxes usable in accordance with 
the invention include, for example, wax-tike polyalkylene waxes and 
polyethylene glycol waxes. Vegetable waxes are preferred for the 
purposes of the invention. 

The other wax component may also be selected from the group of 

20 wax esters of saturated and/or unsaturated, branched and/or unbranched 
alkanecarboxylic acids and saturated and/or unsaturated, branched and/or 
unbranched alcohols, from the group of esters of aromatic carboxylic acids, 
dicarboxylic acids, tricarboxylic acids and hydroxycarboxylic acids (for 
exampie 12-hydroxystearic acid) and saturated and/or unsaturated, 

25 branched and/or unbranched alcohols and also from the group of lactides 
of long-chain hydroxycarboxylic acids. Wax components such as these 
include, for example, Cie^o alkyi stearates, C20-40 alkyi stearates (for 
example KestenA^achs® K82H), Czo-^o dialkyl esters of dimer acids, C18-38 
alkyI hydroxystearoyi stearates or C20-40 alkyI erucates. Other suitable wax 

30 components which may be used with advantage are C30-50 3lkyl beeswax, 
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tristearyl citrate, triisostearyl citrate, stearyl heptanoate, stearyl octanoate, 
trilauryl citrate, ethylene glycol dipalmitate. ethylene glycol distearate, 
ethylene glycol di(12-hydroxystearate), stearyl stearate, palmityl stearate, 
stearyl behenate, cetearyl behenate and behenyl behenale. 

5 

OH Components 

In another preferred embodiment, the compositions according to the 
invention additionally contain at least one oil component liquid at 25^0 or a 
mixture of such oil components. The oil component(s) Is/are present in a 

10 quantity of 1 to 25% by weight, preferably in a quantity of 1 to 15% by 
weight and more particularly in a quantity of 5 to 15% by weight, based on 
the composition as a whole. 

Suitable oil components are, for example, the classes of compounds 
mentioned in the following, providing they are liquid at 25"C. These include 

15 inter alia Guerbet alcohols based on fatty alcohols containing 6 to 18 and 
preferably 8 to 10 carbon atoms, esters of linear or branched, saturated or 
unsaturated C6-22 fatty acids with linear or branched, saturated or 
unsaturated C6.22 fatty alcohols, more particularly 2-ethyl hexanol. The 
following are mentioned by way of example: hexyl laurate, myristyl 

20 isostearate, myristyl oleate, cetyl isostearate. cetyl oleate. stearyl 
isostearate, stearyl oleate, Isostearyl myristate, isostearyl palmitate, 
isostearyl stearate, isostearyl isostearate, isostearyl oleate. oley! myristate, 
oleyl isostearate, oleyl oleate, oleyl erucate, erucyl isostearate, erucyl 
oleate. cococaprylate/caprate. Other suitable esters are, for example, are 

25 esters of Cis-ss alkythydroxycarboxylic acids with linear or branched, 
saturated or unsaturated C6-22 fatty alcohols, esters of linear and/or 
branched, saturated and/or unsaturated fatty acids with polyhydric alcohols 
(for example propylene glycol, dimer diol or trimer triol) and/or Guerbet 
alcohols, triglycerides or triglyceride mixtures, liquid mono-, di- and tri- 

30 glycertde mixtures, esters of 05.22 fatty alcohols and/or Guerbet alcohols 
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with aromatic carboxylic acids, more particularly benzoic acid, esters of C2- 
12 dicarboxylic acids with linear or branched, saturated or unsaturated 
alcohols containing 1 to 22 carbon atoms or polyols containing 2 to 10 
carbon atoms and 2 to 6 hydroxy! groups, vegetable oils, branched primary 
5 alcohols, substituted cyclohexanes, linear dialkyi carbonates, Guerbet 
carbonates based on fatty alcohols containing 6 to 1 8 and preferably 8 to 
10 carbon atoms, esters of benzoic acid with linear and/or branched 0^.22 
alcohols (for example Flnsolv® TN). linear or branched, symmetrical or 
nonsymmetrical dialkyi ethers containing 6 to 22 carbon atoms per alkyi 

10 group such as, for example, Di-n-octyl Ether (Cetiol® OE) or ring opening 
products of epoxidized fatty acid esters with polyols, hydrocarbons, such as 
paraffin or mineral oils, oligo- or poly-or-olefins. 

According to the invention, dialkyi ethers, dialkyi carbonates, 
triglyceride mixtures and esters of C8.24 fatty acids and 08-24 fatty alcohols 

15 or mixtures of these substances are partlcularty suitable for use as the oil 
component. The dialkyi carbonates and dialkyi ethers may be symmetrical 
or asymmetrical, branched or unbranched, saturated or unsaturated and 
may be produced by reactions known from the prior art, A preferred 
embodiment of the invention Is characterized by the use of a mixture of oil 

20 components which contains esters, dialkyi ethers and triglycerides, but no 
silicone oils. 

According to the invention, other suitable oil components are inter 
alia hydrocarbons, preferably with a chain length of 8 to 40 carbon atoms. 
They may be branched or unbranched, saturated or unsaturated. Of these, 

25 branched, saturated C8-40 alkanes are preferred. Both pure substances 
and mixtures may be used. The mixtures are normally mixtures of different 
isomeric compounds. Compositions containing C^o-aoi preferably C12-20 and 
more particulariy C16-20 alkanes are particulariy suitable and, of these, a 
mixture of alkanes containing at least 10% by weight branched alkanes, 

30 based on the total quantity of alkanes. is particulariy preferred. The 
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alkanes are preferably branched, saturated alkanes. Mixtures of alkanes 
containing more than 1% by weight 5,8-diethyl dodecane and/or more than 
1 % by weight didecene are particularly suitable. 

5 Surface-active Substances 

Another preferred embodiment of the composition according to the 
invention additionally contains at least one nonionic surfactant which 
contributes towards stabilizing the formulations according to the invention. 
The content of nonionic surfactant is determined by the type of formulation, 

10 but does not normally exceed 10% by weight. The preferred content is 
from 0.5 to 10% by weight, preferably from 0.5 to 5% by weight and more 
particularly from 0.5 to 3% by weight, based on the composition as a whole. 

T^ical examples of nonionic surfactants are fatty alcohol 
polyglycol ethers, polyglycerol esters, alkylphenol polyglycol ethers, fatty 

15 acid polyglycol esters, fatty acid amide polyglycol ethers, fatty amine 
polyglycol ethers, alkoxylated mono/di/triglycerides, mixed ethers and 
mixed formals, optionally partly oxidized alk(en)yl oligoglycosides or 
glucuronic acid derivatives, fatty acid-N-alkyI glucamides, protein 
hydrolyzates (particularly wheat-based vegetable products), polyol fatty 

20 acid esters, sugar esters, soi1>ltan esters, polysorbates and amine o)ddes. 
If the nonionic surfactants contain polyglycol ether chains, they may have a 
conventional homolog distribution, although they preferably have a narrow- 
range homolog distribution. In one particularly prefen^ed embodiment, the 
nonionic surfactant is selected from the group of alk(en)yl oligoglycosides. 

25 Alk(en)yl oligoglycosides are known nonionic surfactants which 

correspond to formula (1): 

R'0-[G]p (I) 

30 where is an aik(en)yl group, G is a sugar unit containing 5 or 6 carbon 
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atoms and p is a number of 1 to 10, They may be obtained by the relevant 
methods of preparative organic chemistry. EP-A1-0 301 298 and WO 
90/03977 are cited here as representative of the literature abundantly 
available on the subject 
5 The atk(en)yl oligoglycosides may be derived from aldoses or 

ketoses containing 5 or 6 carbon atoms, preferably glucose. Accordingly, 
the preferred alk(en)yl oligoglycosides are alk(en)yl oligog l ucos i dos 
oliaoglucosides . The index p in general formula (1) indicates the degree of 
oligomerization (DP), i.e. the distribution of mono- and oligoglycosides, and 

10 is a number of 1 to 10. Whereas p in a given compound must always be an 
integer and, above all, may assume a value of 1 to 6, the value p for a 
certain a]k(en)yl oligoglycoside is an analytically determined calculated 
quantity which is generally a broken number. Alk(en)yl oligoglycosides 
having an average degree of oligomerization p of 1.1 to 3.0 are preferably 

15 used. Alk(en)yl oligoglycosides having a degree of oligomerization of less 
than 1.7 and, more particularly, between 1.2 and 1.4 are preferred from the 
applicational perspective. Alkyi oligoglucosides in which the substituent 
is derived from primary 08-24, preferably Ci2-24 and more particularly Ci^-is 
alcohols are preferably used in accordance with the invention. Technical 

20 mixtures of the alcohols may also be used. 

AnioniCt cationic and/or amphoteric or zwi'tterionlc 
surfactants/emulsifiers or a mixture of these surfactants/emulsifiers may 
also be present as surfactants in the compositions according to the 
invention, 

25 Typical examples of anionic surfactants are soaps, alkyI benzene- 

sulfonates, alkanesulfonates, olefin sulfonates, aikylether sulfonates, 
glycerol ether sulfonates, a-methyl ester sulfonates, sulfofatty acids, alkyl 
sulfates, fatty alcohol ether sulfates, glycerol ether sulfates, fatty acid ether 
sulfates, hydroxy mixed ether sulfates, monoglyceride (ether) sulfates, fatty 

30 acid amide (ether) sulfates, mono- and dialkyi sulfosuccinates, mono- and 
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dialkyi sulfosuccinamates, sulfotriglycerides, amide soaps, ether carboxylic 
acids and salts thereof, fatty acid isethionates, fatty acid sarcosinates, fatty 
acid taurides, N-acylamino acids such as, for example, acyl lactylates, acyl 
tartrates, acyl glutamates and acyl aspartates, alky I oligoglucoslde sulfates, 
5 protein fatty acid condensates (particularly wheat-based vegetable 
products) and alkyi (ether) phosphates. If the anionic surfactants contain 
polyglycol ether chains, they may have a conventional homolog distribution 
although they preferably have a narrow-range homolog distribution. 
Typical examples of cationic surfactants are quaternary ammonium 

10 compounds, for example dimethyl distearyl ammonium chloride, and 
esterquats, more particulariy quaternlzed fatty acid trialkanolamine ester 
salts. Typical examples of amphoteric or zwitterlonic surfactants are 
alkylbetaines, alkylamidot)etaines, aminopropionates, aminoglycinates, 
imidazolinium betaines and sulfobetaines. The surfectants mentioned are 

15 all known compounds. Information on their structure and production can be 
found in relevant synoptic works. Typical examples of particulariy suitable 
mildt i.e. particulariy demriatologlcally compatible, surfactants are fatty 
alcohol polyglycol ether sulfates, monoglyceride sulfates, mono- and/or 
dialkyi sulfosuccinates. fatty acid isethionates, fatty acid sarcosinates, fatty 

20 acid taurides, fatty acid glutamates, a-olefin sulfonates, ether carboxylic 
acids, alkyI oligoglucosides, fatty acid glucamides, alkylamidobetaines, 
amphoacetals and/or protein fatty acid condensates, preferably based on 
wheat proteins. 

Another preferred composition is characterized in that it contains the 
25 following components: (a) 0.1 to 10% by weight of at least one wax 
component according to any of claims 1 to 4, (b) 1 to 25% by weight of at 
least one oil component liquid at 25*0, (c) 0.1 to 5% by weight of a C12-24 
fatty alcohol or C12-14 partial glyceride or a mixture thereof, (d) 0,5 to 10% 
by weight of a C8-24 alkyI oligoglucoside and (e) water, A particulariy 
30 preferred composition contains (a) 0,5 to 5% by weight of at least one wax 
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component according to any of claims 1 to 4, (b) 5 to 15% by weight of at 
least one oil component liquid at 20*^0, (c) 1 to 5% by weight of a C12-24 
fatty alcohol or C12-14 partial glyceride or a mixture thereof, (d) 0.5 to 5% by 
weight of a C12-24 alkyi oligoglucoside and (e) up to 90% by weight water. 
5 According to the invention, esters of pentaerythritol which are obtained by 
reaction of pentaerythritol with a fatty acid mixture containing 42 to 48% by 
weight Cie fatty acid and 50 to 56% by weight C18 fatty acid (rest: <Ci4 
fatty acids and > C18 fatty acids) and which contain 12 to 19% by weight 
monoester, (b) 25 to 35% by weight diester, (c) 30 to 40% by weight triester 
10 and (d) 6 to 11% by weight tetraester represent the preferred wax 
component (a). 

HvdrotroDes 

Another preferred embodiment of the invention additionally contains 
15 at least one compound from the group of hydrotropes. The function of the 
hydrotrope(s) is to improve flow behavior and sensory profile. Suitable 
hydrotropes are, for example, ethanol, isopropyl alcohol or polyols. 
Suitable polyols preferably contain 2 to 15 and more particularly 2 to 6 
carbon atoms and at least two hydroxyl groups. According to the invention, 
20 glycerol is preferred. The hydrotrope content is from 0,1 to 10% by weight, 
preferably from 0,5 to 5% by weight and more particularly from 1 to 5% by 
weight, based on the composition as a whole. 

Other Optional Auxiliaries and Additives 

25 Depending on their intended application, the cosmetic formulations 

contain a number of other auxiliaries and additives such as, for example, 
thickeners, superfatting agents, stabilizers, polymers, lecithins, 
phospholipids, biogenic agents, UV protection factors, antioxidants, 
deodorants, film formers, swelling agents, insect repellents, hydrotropes, 

30 solubilizers, preservatives, perfume oils, dyes, etc, which are listed by way 
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of example in the following. The quantities in which the particular additives 
are used is determined by the intended use. 

Suitable thickeners are, for example, Aerosil® types (hydrophilic 
silicas), polysaccharides, more especially xanthan gum, guar-guar, agar- 
5 agar, alginates and tyloses, carboxymethyl cellulose and hydroxyethyl and 
hydroxypropyl cellulose, polyvinyl alcohol, polyvinyl pyrrolidone and 
bentonites such as, for example, Bentone® GelVS-5PC (Rheox). 

UV protdctlon factors in the context of the invention are, for 
example, organic substances (light filters) which are liquid or crystalline at 

10 room temperature and which are capable of absorbing ultraviolet radiation 
and of releasing the energy absorbed in the form of longer-wave radiation, 
for example heat. UV-B filters can be oil-soluble or water-soluble. Typical 
UV-A filters are. in particular, derivatives of benzoyl methane. The UV-A 
and UV-B filters may of course also be used in the form of mixtures, for 

15 example combinations of the derivatives of benzoyl methane, for example 
4-tert.butyM'-methoxydibenzoylmethane (Parsol® 1789) and 2-cyano-3,3- 
phenylcinnamic acid-2-ethyl hexyl ester (Octocrylene), and esters of 
clnnamic acid, preferably 4-methoxycinnamic acid-2-ethyl hexyl ester 
and/or 4-methoxycinnamtc acid propyl ester and/or 4-methoxycinnamic 

20 acid isoamyl ester. Combinations such as these are often combined with 
water-soluble filters such as, for example, 2-phenylbenzimidazole-5- 
sulfonic acid and alkali metal, alkaline eartii metal, ammonium, 
alkylammonium. alkanotammonium and glucammonium salts thereof. 

Besides the soluble substances mentioned, insoluble tight-blocking 

25 pigments, i.e. finely dispersed metal oxides or salts, may also be used for 
this purpose. Examples of suitable metal oxides are. in particular, zinc 
oxide and titanium dioxide. 

Besides the two groups of primary sun protection factors mentioned 
above, secondary sun protection factors of the antioxidant type may also 

30 be used. Secondary sun protection factors of the antioxidant type interrupt 
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the photochemical reaction chain which is initiated when UV rays penetrate 
into the skin. 

In the context of the invention, biogenic agents are, for example, 
tocopherol, tocopherol acetate, tocopherol palmitate, ascorbic acid, 
5 (deoxy}rlbonucletc acid and fragmentation products thereof, p-glucans, 
retinol, bisabolol, atlantoin, phytantriol, panthenol, AHA acids, amino acids, 
ceramides, pseudoceramides, essential oils, plant exta^acts, for example 
prunus extract, bambara nut extract, and vitamin complexes. 

Deodorizing components counteract, mask or eliminate body 
10 odors. Body odors are formed through the action of skin bacteria on 
apocrine perspiration which results in the formation of unpleasant-smelling 
degradation products. Accordingly, suitable deodorizing components are 
inter alia germ inhibitors, enzyme inhibitors, odor absorbers or odor 
maskers. 

15 Suitable insect repellents are, for example, N.N-dfethyl-m- 

toluamide, pentane-1 ,2-diol or 3-(N-n-but^-N-acetylamino)-propionic acid 
ethyl ester), which is marketed as Insect Repellent® 3535 by Merck KGaA, 
and Butylacetylaminopropionate. 

A suitable self-tanning agent Is dihydroxyacetone. Suitable tyrosine 

20 inhibitors which prevent the fomiation of melanin and are used in 
depigmenting agents are, for example, arbutin, ferulic acid, koji acid, 
coumaric acid and ascorbic acid (vitamin C), 

Suitable preservatives are, for example, phenoxyethanol. formal- 
dehyde solution, parabens, pentanediol or sorbic acid and the silver 

25 complexes known under the name of Surfacine® and the other classes of 
compounds listed in Appendix 6, Parts A and B of the 
Kosmetikverordnung ("Cosmetics Directive"). 

Suitable perfume oils are mixtures of natural and synthetic 
perfumes. Natural perfumes include the extracts of blossoms, stems and 

30 leaves, fruits, fruit peel, roots, woods, herbs and grasses, needles and 
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branches, resins and balsams. Animal raw materials, for example civet 
and beaver, and synthetic perfume compounds of the ester, ether, 
aldehyde, ketone, alcohol and hydrocarbon type, are also suitable. 

Suitable dyes are any of the substances suitable and approved for 
5 cosmetic purposes. Examples include cochineal red A (C.I. 16255), patent 
blue V {C.l. 42051), indigotin (C.I. 73015), chlorophyllin (C.I. 75810), 
quinoline yellow (CJ, 47005), titanium dioxide (CI. 77891), indanthrene 
blue RS (C.t. 69800) and madder lake (G.I. 58000). These dyes are 
normally used in concentrations of 0.001 to 0.1% by weight, based on the 
1 0 mixture as a whole. 

Examples 

The quantities shown represent % by weight of the commercially 
available substance in the composition as a whole. 01 is a Comparison 
15 Example. 
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Ester of pentaerythritol which is obtained by reaction of 1 mot 
pentaerythritol with ca, 2 mol of a fatty acid mixture of 42 to 48% by 
weight Cis fatty acid and 50 to 56% by weight Ci8 fatty acid (rest: < 
Ci4 fatty acids and > Cis fatty acids), has the following ester 
5 distribution: 12 to 19% by weight monoesters, (b) 25 to 35% by 

weight diesters. (c) 30 to 40% by weight triesters and (d) 6 to 1 1 % 
by weight tetraesters, and contains less than 0,3% by weight C17 
fatty acid acyl groups. 

Viscosity measurements: Brookfreld RVF, spindle 5. 10 r.p.m., 23'C 

10 Evaluation criteria for visual phase stability: 1 = stable; 2 slight 

separation; 3 = separation; 4 = distinct separation; 5 = separation 
Evaluation criteria for visual macroscopic appearance: 1 = smooth 
and shiny; 2 - smooth and flat; 3 = flat; 3 = coarse structure; 4 = 
visible recrystallizates. The formulations were evaluated after they 

15 had been brought to room temperature. 

Evaluation criteria for microscopic appearance: 1 = mean particle 
size <1 pm; 2 = mean particle size 1-4 pm; 3 = mean particle size 
4-13 pm; 4 = mean particle size 13-20 pm; 5 = mean particle size 
20 - 50 pm. The particle size of the test emulsion was visually 

20 compared with the particle size of standard emulsions. To 

determine the particle size of the standard emulsions, a diffraction 
pattern is prepared by laser diffraction. The particle size distribution 
is then calculated from the light intensities of the diffraction patterns 
using the Fraunhofer theory (Sympatec Helos) 

25 ^' Sensory evaluation criteria 

Test group: 10 experienced and trained volunteers; 1 = very high 
acceptance; 2 = average acceptance; 3 = unacceptable 

10 pi of the above compositions brought beforehand to 20**C were 
30 applied by micropipette to the hair-free side of the forearm of the volunteers 
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and rubbed in with the fingers of the hands of the contralateral side. The 
sensory profile was evaluated during and after absorption. The sensory 
test was conducted on 10 volunteers, as described In the book "Cosmetic 
Lipids and the Skin Barrier" (Marcel Dekker, New York, 2002; Ed.: 
5 Thomas Forster, pp. 319-352). 



Table 2 

The figures shown represent % by weight of the commercially 
available substance in the composition as a whole. 02 to C4 are 
10 Comparison Examples. 
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Ester of pentaerythritol which 1$ obtained by reaction of 1 mol 
pentaerythritol with ca. 2 mol of a fatty acid mixture of 42 to 48% by 
weight Ci6 fatty acid and 50 to 56% by weight Cis fatty acid (rest: < 
Ci4 fatty acids and > Cis fatty acids), has the following ester 
distribution: 12 to 19% by weight monoesters. (b) 25 to 35% by 
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weight diesters, (c) 30 to 40% by weight triesters and (d) 6 to 11% 
by weight tetraesters, and contains less than 0.3% by weight C17 
fatty acid acyl groups. 

Sensory evaluation criteria by comparison with formulations C2 - C4 

Test group: 10 experienced and trained volunteers; ++ = excellent; + = very 
good; 0 = good; - = moderate; - - ~ poor; procedure as described In Point 7) 
below Table 1 . 
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CLAIMS 

What is claimed is: 

4-: Esters of fatty acidc of p o ntaorythritol, dip e nta e rythr i to l and/or 

tripontaerythritol which cont ai n les s than 0.3% by weight C4 7 fatty ac i d acy) 
groups and hav e a mo l t i ng po i nt of a t least 30''C, 

2; Est e rs as c l aim e d in claim 1, ch a ract e rized in that th e y a r e e s t e r s of 

penta e rythrito l with a p e rc e ntag e cont e nt of (a) 6 to 36% by we i ght 
mono es t e rs, (b) 20 to 50% by w e ight diect e rs and (0) 25 to 50% by w e ight 
triootors and opt i onally tetra e otoro. 

4: Est e r s as cla i m e d in at l east o ne of cl ai ms 1 to 2. charactorizod i n 

that a fatty ac i d m i xtur e conta i n i ng 4 0 to 50% by weight - G4g fatty ac i d and 
45 to 55% - by w ei g h t C4g f a t t y acid is u se d for th e e st e r i f i oat i on. 

Est efs as cla i m e d in at - le ast o ne of cla i ms 2 to 3, charactorized i n 

that th e y conta i n ( a ) 10 to 25% by w ei ght mono es t e r s , (b) 26 to 40% by 
we i ght d i estors and (c) 30 to A6% by w ei ght tri e storo and optiona ll y 
totrooGtors and pr e ferab l y (a) 12 to 10% by wolght monoootors, (b) 26 to 
35% by we i ght d ies ters, (c) 30 to 40% by we i ght tri e stero and (d) 6 to 11% 
by we i ght totra e sters. 

& Proc e ss for th e production of th e C ^^fG^ ^ fatty acid p e nta e rythr i to l 

e st e rs c lai m e d i rv -a t l oast ono of cla i ms 2 to 4, i n wh i ch 1.8 to 2,2 mol p e r 
mol pontaorythr i tol of a fatty ac i d mixtur e conta i n i ng 40 to 50% by w ei ght 
fatty a c i d and 45 to 55% by w ei ght C ^ ^ - f a tty acid or a r a w mater 4al 
n w rtur e w i th a corr e sponding f a tty a cid d istri but i on i s us e d and (a) the 
es ter i fication is e a rn e d out a t t e mpe fa tur e s 18Q**C to 250^*0 in an inert 
g a s - atmo s ph e r e i n th e a bs e nc e of s o l v e nt, (b) th e w a ter form e d i s d is t ille d 
off, (c) tho roaotion mixtur e obtained is stirr e d i n vacuo unt il it hao an acid 
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v al u e of <1 and an OH v a lu e of-1 4 6 to 158, (d) unr o act e d p e nt ae rythr i tol i s 
filt e r e d off and (o) an oftortrootmont with hydrog e n porox i do i o optiona ll y 
c a rri e d out. 

&7 Co e m e t i o and/or ph a rmao e ut i ca l compoo i t i on oonta i n i ng th e es t e r s 

dalm e d -ifl- at l eas t on e of c la ims 1 to 4 . 

^. Cosmot i c and/or pharmacoutiool oompoGition as c la im e d in c l a i m 6. 

G haract e rized 4 n that it i s fre e from silicon e oil s . 

^, Cosmetic composit i on as c l a i m e d in at l east on e of o l aime - S-to 7, 

oharacter i zod in that the estor or e ster mixture cla i med in at l east ono of 
c l aims 1 to 4 i s pr es ent in a quant i ty of 0,1 to 20 %- by w ei ght. 

9t Cosm e tic compositions as cla i m e d i n at l east on e of c l aims 6 to 

choractor i zod in that at l oact ono othor wax oomponont Ic add i t i ona ll y 
pr es ent. 

40: Cosmot i c Gompo sl tionc as cla i m e d i n c l a i m -& r oharact e rizod in that 

th e oth e r wax compon e nt i s se lect e d from th e group of C4 3-2 4 fatty a lcoho ls 
and/or 04 5.3 4 part ial g l ycorides. 

44. Cosmotic compositions as claim e d in at 4e a s t on e of cl a ims^ to 10, 

char a cter i z e d i n that at le ast ono nonion i c surfactant i s additionally pres e nt. 

4^7 C o sm e tic compositions as c l a i m e d in c lai m 11, ch a ract e r i z e d m that 

the — nonion i c — surfactant — ^s — s ele ct e d — frem — the — group — ef — a l k( e n)yl 
o l igoglyoosides. 

+3: Cosmotic compos i tion s as c l aim e d i n at le ast on e of c la im s 6 to 1 2, 
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charact e riz e d i n that at loast on e oil compon e nt liquid at 25^C \c 
addit i onally pr e s e nt. 

44-. Cosm e tic coff ^ posltion s as c l aimed i n at l e ast on e of c l a i ms 6 to 13, 

ch a ract e r i z e d in that th e y co R ta I n at l east 

<a) 0; - 1 to 1 Q % by w ei ght of a t leas t on e wax componont a G CordIng to 

any of cloim o 1 to 1, 

{b) 1 to 25% by weight of at l eaot one o i l oomponont liquid at 26'*C, 

<g) 0,1 to 5% by wo i ght of - a C4 M 4 fatty alcohol or €4 ^4 4 partial glyc e rid e 

ef-a m i x t ur e th e r e of, 

i/^ 0.6 to 1 0% by wo i ght of 0 C^^^ a lkyi o li gog l ucos i d e and 

{e^ watefr 

45= Us e of th e est e r s c l a i m e d -i n any of c l a i ms 1 to 4 a s - in si st e ncy 

faGtors> 

New Claims 16-35 (Renumbered as Claims 1-20) 

1, A fatty add ester of pentaervthritol. a oentaervthritol oHcomer. or 
mixtures thereof, wherein the fatty add has 6 to 22 carbon atoms, and 
wherein the ester contains less than 0.3% by weight C i? fatty acid acvl 
groups and has a melting point of at least 30'' C. 

2, The fatty acid ester according to Claim 1 , wherein the fatty acid ester 
is pentaerythritol and has a percentage content of (a) from about 5 to about 
35% by weight monoesters. (b) from about 20 to about 50% bv weight 
diesters. and (c) from about 25 to about 50% bv weight triesters, 

3, The fatty acid ester according to Claim 1, wherein the fatty acid ester 
is obtained by esterfication of pentaerythritol, a pentaerythritol oligomer or 
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mixtures thereof with a fatty acid present as a mixture containing from 
about 40% to about 50% bv weight of a fatty acid and from about 45% 
to about 55% by weight of a Gig fatty acid, 

4. The fatty acid ester according to Claim 2. with a percentage content 
of (a) from about 10% to about 25% by weight monoesters. (b) from about 
25% to about 40% bv weight diesters. and fc^ from about 30% to about 
45% by weight triesters. 

5. The fatty acid ester according to Claim 2, with a percentage content 
of (a) from about 12% to about 19% bv weight monoesters, (b) from about 
25% to about 35% bv weight diesters. (c) from about 30% to about 40% bv 
weight triesters. and (d^ from about 6 to about 11% bv weight tetraesters. 

6. A process for the production of a Cig/Cia fatty acid pentaervthritol 
ester comprising the steps of: 

(A) providing about 1 .8 to about 2.2 mol of a fatty acid mixture per 
mol of pentaervthritol wherein the fattv acid mixture comprises from about 
40% to about 50% bv weight of a Cir fatty acid and from about 45% to 
about 55% bv weight of a G i g fattv acid; 

(B) esterifying component (A) at temperatures ranging from about 
180°C to about 250^C in an inert gas atmosphere in the absence of solvent 
to form a reaction mixture: 

(G) stinring the reaction mixture in vacuo until it has an acid value of 
less than 1 and an OH value of 145 to 158. 

7. The process according to Claim 6, wherein water formed in the 
reaction mixture of step fB) is removed bv distillation. 

8. The process according to Claim 6. wherein unreacted pentaervthritol 
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of step (C) is removed bv filtration. 

9. The process according to Claim 6. further comprising the step of 
treating the reaction mixture with hydrogen peroxide. 

10. The process according to Claim 6. wherein the fatty acid mixture is 
derived from vegetable material. 

11. A cosmetic and/or pharmaceutical composition comprising an ester 
formed bv esterification of pentaervthritol. a oentaerythritol oligomer, or 
mixtures tfiereof with Cb.^;? fattv adds, wherein the ester contains less than 
0.3% bv weight Ci? fatty acid acyl groups and has a melting point of at 
least SOX. 

12. The composition according to Claim 1 1 , wherein the ester comprises 
(a) from about 5 to about 35% t^y weight monpesters^ (b) from about 20 to 
about 50% bv weight diesters. and fc) from about 25 to about 50% bv 
weight triesters. 

13. The composition according to Claim 11, wherein the C r,? ? fattv acid 
is present as a mixture and comprises from about 40% to about 50% bv 
wei ght of a C i g fattv acid and from about 45% to about 55% bv weight of a 
Cig fattv acid. 

14. The cosmetic composition according to Claim 11. wherein the ester 
is present in a Quantity of from about 0.1% to about 20% by weight, 

15. The cosmetic composition according to Claim 11. further comprising 
a wax component. 
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16. The cosmetic composition according to Claim 15. wherein the wax 
component is selected from the group consisting of Ci^.a^ fattv alcohols and 
Ca-^m partial olvcerides. 

17. The cosmetic composition according to Claim 11. further comprising 
at least one nonionic surfactant 

18. The cosmetic composition according to Claim 17, wherein the 
nonionic surfactant is selected from the group consisting of alkyi and 
alkenvl oligoglvcosides. 

19. The cosmetic composition according to Claim 11. further comprising 
at least one oil component which is liquid at 25**^ 

20. The cosmetic composition according to Claim 1 1 , comprising: 

(a) from about 0.1% to about 10% by weight of the ester: 

(b) from about 1% to about 25% by weight of at least one oil 
component which is liquid at 25X: 

(c) from about 0>1% to about 5% bv weight of a fattv alcohol. 
a Ci9-i 4 partial glvceride. and mixtures thereof: 

(d) from about 0,5% to about 10% bv weight of a Cr.7a alkvl 
oliooglucoside: and 

(e) water. 
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Abstract 

A fatty acid ester of pentaervthritol a pentaervthritol oligomer, or 
mixtures thereof, where the fatty acid has 6 to 22 carbon atoms, and the 
ester contains less than 0.3% by weight C i ? fatty acid acvl groups and has 
a melting point of at least 30°C is provided. A process for the production of 
a CWCi R fatty acid pentaerythritol ester including (A) providing about 1.8 to 
about 2.2 mol of a fatty acid mixture per mol of pentaervthritol: (B) 
esterifyinq component (Al at temperatures ranging from about ISO^'C to 
about 250'*C in an inert gas atmosphere in the absence of solvent to form a 
reaction mixture: IC) stirring the reaction mixture in vacuo until it has an 
acid value of less than 1 and an OH value of 145 to 158 is provided. A 
cosmetic and/or pharmaceutical composition including the above-described 
ester is also provided. 
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